The PhoP transcription factor negatively regulates avermectin biosynthesis in Streptomyces avermitilis.
Bacteria sense and respond to the stress of phosphate limitation, anticipating Pi deletion/starvation via the two-component PhoR-PhoP system. The role of the response regulator PhoP in primary metabolism and avermectin biosynthesis in Streptomyces avermitilis was investigated. In response to phosphate starvation, S. avermitilis PhoP, like Streptomyces coelicolor and Streptomyces lividans PhoP, activates the expression of phoRP, phoU, and pstS by binding to the PHO boxes in their promoter regions. Avermectin biosynthesis was significantly increased in ΔphoP deletion mutants. Electrophoretic mobility gel shift assay (EMSA) and DNase I footprinting assays showed that PhoP can bind to a PHO box formed by two direct repeat units of 11 nucleotides located downstream of the transcriptional start site of aveR. By negatively regulating the transcription of aveR, PhoP directly affects avermectin biosynthesis in S. avermitilis. PhoP indirectly affects melanogenesis on Casaminoacids Minimal Medium (MMC) lacking supplemental phosphate. Nitrogen metabolism and some key genes involved in morphological differentiation and antibiotic production in S. avermitilis are also under the control of PhoP.